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[^^1 eeiAi :?ise ^m^\ 7-1 j\^a{ mD\\^^ 

310s 

[^^1 KR 

[^§21 S^S:)!] woo, SANG GYUN 

[^eie^ei^] 630727-1010213 

449-846 

3:'i£E S21AI ^^xie g^2!£i &^^5x^o^E^M 523-1704 

[^^1 KR 

(0|) 

20 3 29,000 
13 2 13,000 Si 

0 2 0 ^ 

[^A^S^S1 15 %^ 589,000 SI 

631,000 S! 
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S. 1 

bi-layer, under layer, extinction coefficient, etch resistance 
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Bll^l^B^sl ell^l^iH ^'^^"J-'S {method of formation under layer in a 

bi-layer resist film} 

(bi-layer resist; BLR)^ *>-^ efl^lrf^H f^(under layer)^ ^^^«J-^<^1 ^'^]^. 

1- ^«fl A].^^?g (photolithography process)<Hl Sl«=H^i^ ^^^^ #«>Hul SJ^cfl, 
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256M DRAM^ IG DRAMAS. ^^iE7> ^7}t}^^^ o}^^ ^^±B^o]^ ^aId] eflo];^^ 

(argon f luoricle(ArF) eximer laser)<^l 193nin^ € ^>^^(deep UV)*=g^<^l ^>-g-S)ji o;ti4 

. n^-el- ^ >^>5q^ «^^oi] ^^t!: 4S--g: ell^lim7]- ^^5]JL ^^h>, 2:^ 4] 5. 

(depth of focus; DOF) ^Y^o] hji «fl>^£7> ^ <i>M5i-. €• ^^wKaspect ratio) 

<7> o]B\^ o]^^ efl;^liB f'(under Iayer)3|- efl^^l^H f^(top 

layer)^S. o]^o]^ 9X^^ , ^7] ^^"^ ^Bl^-I: ^-frtb ^^^^ ^^flsolcf. ^ 

7l ol^# sflE-I^^^V^ ^.^ efl^l^iH i^^ii)- ^>^<H1 sisfl JiflE-l^t!: 

9\- ^^^}<^ ^^^(silicon oxide)* ^^J*>JL. ^7] ^ej^ ^SJ-^^ ^7] t}^ efl^l 

^o^S-S] 5flil^AHl ^c>| ^i^l^(etch mask)s] tb^f. ^^1 efl^l^ 

<8> ojEit!: ^-g-il^ ^-^ #<^1 cfl^A^^ ^^(SPIE vol. 

3999, p. 1171 (2000), SPIE vol. 2724, p. 344 (1996), SPIE vol. 3678 p. 215 (1999), SPIE 
vol. 3678, p. 420 (1999), J. Photopolym. Sci. Technol. vol. 10, p585, (1997))7> ol^<H^1 

<9> oje^^ Efl^l^H ^1--^ efl^l::^iB i^^u4;^oil o^c] d|- 

( ant i -reflective layer; ARL)^^* «flo> «:>^c-l] o]^ ^^;^l^(extinction 



31-5 



1020030040773 #^ ^^>: 2003/10/4 

coefficient: k)* 7^0^^ ^rf. 1->5(|1 , t}^ ell^l^B 7]^o_^2\ afl^ ^A>jij.;goil 

-f^tb ^^^(dry etch resistance)^ 7]-;^o]: ^cf. 

<io> ^ ^t^o] ol^ji:;^> 7l#^ «ll^*>7l ^tb ^-^S. 

^^^l^(k)* 7>^ £^ ^Hel-, vflA^^ ^v- ol^^ efl^l^B^sl ^>:^ efl^l 

<11> 7]^^ J!^^]^ o]^7] ^srH, ^ 1}-*J=^71« ^^^]^^ *>7l 

IS. S^lsl^ T^UHfa^eflojE #^^l(methacrylate polymer)* ^^(blend)sr>i, ^7] 

<12> 1] 

H R2 



m 

=0 



-c — c- 

I ^ 

H 

K 

<13> ^o)]Ai, Ri^ «o^^^ Sl-^l-. ^ill^7]- lxfl;<l 10^ ^2^-4^^. ^^^7} 1 vfl^l 15 

^ ^^^7} 1 ^7.] 159] <y:^#, E]:iL^7> 1 ifl^l 15^ 2^-^, 1 ifl 

^1 1531 «^lEflH ^4x^7> 1 vfl^l 15^1 7'>s4^1<L><>lal, Rg^ SE^ d11^71o1ji, 

10 vfl^] 500 ^^o]^. 
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5)]<^1H ^^^Ife ^7] M-H^^ ^^^l^il- >a-7l ^^3.^^]o]^ ^^^]^ tfl^ 20 vfl. 

<17> ^7] 1^ (thermal acid generator), 3.S.^ ^^(cross-linker), 

<18> 7]^^ o]^7] ^^H, ^ «<J-*j=^7l* ^^^isq- t^lB^BL^el] 

<19> (S)-«j-^ 2] 

r H T 



-c— c- , 



m 

o 



<20> ^^lAi. tij-^^ fl:i^7> iLfl^l 10^ ^dl^7> 1 vfl^] 15 



31-7 



20030040773 



■^ 'U^}' 2003/10/4 



<22> 3] 

H H 



-c— c- 

H 




H Ffe 

I / 

-c— c 



H 




R, 



<23> 



<24> 



<25> 



<26> 



<27> 



^ ^11}-^^s)-=7^i:. ^^^7> 1 1521 "^S*. ^^^7]- 1 15^ ^±^7} 1 ifl 

^1 15^ <HlEfls ^^^7]- 1 152] ?>s4Al>i+o]ji, Dfl^7lolJl, R3^ 

^>ol^^Al7l, iE^ -B.#<^l:n., m, 10 i^^l 500 ^^<=>]^. 

^^7] ^^^^]* 5L^*>^ thermal acid generator), 3.S.^ ^f] 

(cross- linker). ^^^^ *>M- ^l^^"^ 5L^^ ^ 

'^-71 13^ ^>21^(UV) ^^>«J(e-beam)^ ^o] a].^^§>t:f. 

^V7l ;^>filAi^ 150 tfl^l iSOnmS] ^o] uj-^^sl-cf. ci^ w].^^^].7ii^ ^7] 

^f^lAi^ 172nm2] 2)-^J-g- ^^cf. ^tb. '^M ^>^1^^ 0.1^^1 lOOJ/cnf^l ojlui^l* ^o] 
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<28> 



<29> 



^^71 ^;^>^^ O.lvfl^l lOOmC/cuf^ wf^^^Vcf. 

^y] ^^H>^ ^1-^ ^^1 100°C2l ^^€r>^ ^o] ti}.^3i^Vcf. 



<30> 



<31> 



<32> £ 1^ #S*>ia. ^7l 1 ^Alo^lofl oj-a o]^f. efl:^! oij t}^ ell;^l>iE 

11), ^7l 7]:^ ^c>\] ^s.t}iLi^n 13), ^^71 ;ills<i)l i?]* 2: 

^V^mC^/^l 15) 5L^t!:i=f. 
<S)-^^ 1> 



<33> 



<34> 



r H R2 

I I 

c — c- 



\_ 



Ri 



<35> 



^7l ^o\]^^, Ri^ »?}-^^ ^^1-. ^^^7> lvfl;^l io<?l fl:4i^7> 1 xJi{7] 15 

^ ^l«J-^^2l-^4i, ^±^7} 1 ifl^l 15^ -a:^*, ^^^7]- 1 vfl^l 1521 fl::ii=^7]- 1 ifl 

^1 1521 oflEfle ^4i^7> 1 xfl^^l 1521 71-s^AlAVolji, Rg^ jEfe- t^1^71o1ji. 

10 ifl^^l 500 A>Olo| ;;g>-olCl.. 
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<36> ^7] «J-ej:^7l^ *=g^(deep UV; DUV)^ ^^t}7\] ^^^>^s.. ^^-^l 

<g^<HlA^ ^^*>^ ^^^l^(k)7> ^7] IS a^is)^ icHlEl-HlellolB 

<37> ^7l i^lEfa^ellolB ^^^1^ ^^^^ ^^^o] ^^t}H.S. ^7] ^^^1: ^11^* 

t}^ efl;^l>iB #-2.5. w>S A>.g-^ ^-f <H1^, 7mo.5.o^ 3fl^^A> Jil-:^c,1lAi B^j^l^iM sfl^^ 
^-Stl- ^ ^1^. 4e]-Ai, -^-71 ^^tb ^fl^<Hl 'S* SA>^o.^>i<| ^^^z^- ifl>^^ 

^-§-(free radical reaction)* "U^^d^. ^, ^7] ^M3.^^]]<=>]B^ ^'^^j^ 9}^^. 
^7l(carbonyl group) ^l-=4'M7l(carboxyl group) ^^^1 ^«fl^:4 ^^]^] 7VJil(cross 
linking)€^. <^]S.^. ^^^^ ^^^^] ^ ^^S. ^^7V ;m7l^<:>)l ttfel- 

<38> ^7] 'y-*J=^7l«- ^^^1^ iil-^ ^^^1 M-Sl-^ ^^1 

tiV^^^Vcf. St!:, Sl-^^ IS a^ls]^ t3ilE)-a.leflolH ^^^1^ 800 vfl^l 

80000<a ^^l H>^^^>tq-. 
<39> >^7l efl^^l^H #<il 193nm sl-^<^ ^<Hl>«>i «}:A>«J-;^1 ^ o.^^^ ^^S^V 

Iayer)ofl ^c^^-g: -H-^^^fJE-S -^^^^>t:]-. £ 21- ^2:^1-^, >^7l ^f-^ ell^l^m ^7^]7} 

200nm«y ^-foil . 1% «}-A>^* ^7] ^«flA^^ ^7] B|1;=^1^H #^ ^^^14^ 
(k)^ 0.3<5l*Ho]: ^cf. 
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^^<^1 cfl^ 20wt% i^l^<y ^-f ^^Tll^Ck)^ 0.3^ ^-4^>J1, ^7] vi\M3.^^]o]^ ^^n]7} 

#^^1^ °flBfHmefl<^lH #^^1^ ^^^<^1 cfl^ 20 vfl^l 70wt%^ «>^^ 

<41> ^y] U|-5L1-^ ^^^m nflE^S^eflolH ^^f-<Hl ^ci^A-l, >^7] v^^3.^ 

E]-aL^ellolH f^^^l^ ^^^-^l 20wt% ^-f ^^71 l^^;^l^(k)^ 0.3^ ^3|-^>j7, 

70wt%«- ^2l-^>^ ^^^z]- tfl^^ ^'S'^^l'H IrS^sTfcf. 

<42> >^7l J'flS'Hl^ I'a: ^-^5^1 (thermal acid generator), 3.S.^^^^ 

(cross- linker), ;^l^#^^>fl ^<^]^^ ^^^^ *>M- c-]^ ^ ^cf. 

<43> ^7] ;^>^^(UV) a^^^l-'?](e-beam)<a ^ ^i=f. 

<44> ^7] 7.}9\^^ 150 i^^l ISOnm^l sj-^J-^ ^o] Hf^^i^Vcf. ^V7] pflEl-H^Bll<^lH ^ 

^^17> ^>-B- H^-C]^ ^-§-«^l Sl«fl <a=S*l-7il 7>iil£|7l ^y] :^}Si\^-^ ^7] ^^tfl^l S|- 

^J-* ^<5l «>^^*>i:f. c]^ ia].^2j^>7)l^ ^y] 172nm^ 3^^^ ^^4. S^. 

^7j ^V^l^^ O.ltfl^l lOOJ/cnf^ <>11M^11- ^o] wV^^j^Vc]-. ^7] 7\Si]^2\ oflui^^l^ 

O.lJ/cDfol^a-ol^ ^71 ^^7l^C-fl ^^§>l4. 100J/cilf# ^-^-^ ^'^^^^ 

(throughput)<>ll 9X^^^ ^^l7> ^cf. 
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<45> ^7] ^7^^^ O.lxfl^l lOOmC/cnfS^ oflu];^!!- ^o] uj-^^jsj-cf. ^7] 7}^^^ 

lOOmC/cnf^ ^3|.§>^ ^'^^lel ^(throughput )<^1 Si<H^i ^^l^V ^i:^-. 

<46> >^7l 2:A>^1-^ tfl;:;! 100 "C^ ^£.<HlAi ^^ar>^ ^o] i3>^3}^>Cf. ^7] 

<47> 3^ ^ ^^^^ 2 ^Alojlofl 4^ o]^^ ^>:^ eflx]>iH ^^^«o^^ 

2S. K^]^^ ^#^^11- it^l-^ ^«1^>^(^^1 21), ^7] ^^^^m 5L^*>^ 

71:^: S.^^JL(^:^] 23), ^7] S.^^ :(^S.^] SA>^>^ ^i^T^] 25)^ 

<49> <5|-4}-^ 2> 



<50> . H 

-eFb-) - 



-C— C- 



m 

6 

<51> .^1-71 ^oll^i, Rl^ Sl-^l-, ftdt:^7)- ixfl^l 10<?1 ^±^7} 1 v^lx] 15 

15^ oflEfls ^4x^7]- 1 159] f}^^X\^o]^^ Rg^ SE^ nfl^7lolJi, 

«J-*^^7ll- ^^^lolJi, m, 10 vfl;^] 5OO Afojo^ ^^ojcl-. 
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<52> ^7] «J-^^7l^ ^^V^-y '^g^Cdeep UV: DUV)^ 7<}-^>7ll 1-t^s>°.S., ^7] «^^^ 

71* ^^^1^ ^%^]^(k)7} 3.^. i4e1-^i, ^;<>^1^ <^^<Hl^i ^^^>JI ^^^l^(k)7> 

^7] nimHiBfloim :£*a*><^ '3-71 ^«|-^ 2S. s^isi^ ^^^^1* ^-§-^-^ 

^<^l^i el]^l>iH sflli^ ^i-i^ ^^^\ $X^. nl-el-^i, ^7] f^^^ 2S S^lsl^ ^ 

^AHl 25. a^ls]^ ^#^^1^ ^>-^ H>i^^ ^-§-(free radical reaction) 

# ^^^4. ^\ ^, 2S. JL^'^lSl^ ^f^^^l^ 7>^i^7l (car bony 1 group) 

Sfe T-j-s.^^?! (car boxy 1 group) ^^<^1 ^^^^ 7>iil(cross linking)^t:l-. 

:<H<^^2| <^^^ ^-O^ ^B^^ ^^7> 71^ oil 42^- ^^^^71- ^^^rl ^71- 

^\3L ols- ^«ll ^^^zl- iflA^o] ojr^gfl^ ol^f. 5ll:^l>iH2l ell;^l>iB ^ ^ 

4. 

<54> A^y] 2^ S^ls]^ :g.^^^lo^ 5| ^^^].^^ 1000 vfl;^] 100000'^ ^<^1 w>^z^el- 

^. 

<55> >^7l 2S. a^lSj^ >,El^ ^^^ISt}- i^lB}-al[5llolH 

^^^^1 ^. *>7l 3^S SAlSl^ -§-^^^l«y ^O] WV^31^>C1-. 

<56> <5|-^^ 3> 
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<57> 



H H 

I I 



H 












n 


— 



H 

I / 
-C— C- 

I 

H 



m 



Ri 



<58> 



<59> 



^1 15^ £^ fi:4l^7> 1 Xfl^l 15^ ^]-H^AlA]-o]j7, i^l^7lolJl, 

^7] 3S i^ls)^ ^^^^V^^ 2000 100000<y ^<5] W>^^3;> 



<60> 



^1-7] m, n<^l ^^^i, /"-"^ 0.3 i^^l 0.6^ ^^1 w]-#3]3r>cf. >^7l /"-^^ o] o.3 i^l'?}:*^! 

2.^, ^7l :;;^^oi 0.6* ^-f^ ifl^^ ^iS<Hl>H l-sl^V^-. 

<6i> ^7] i^*>^ ^'flS^ 'i-a- (thermal acid generator). ^f] 

(cross-linker), ^<^l^i ^^S]^ t}i^ o]^^ ^ o;(c^.. 

<62> >a-7l ^]-^^(UV) 2fe ^^^V'fJCe-beam)^ ^ ^t:f. 

<63> ^71 >^>5qAi o. tfl^] I80nm^ ^^^-^ ^o] w].^2j§l-xij.. ^^7] 2S. SaIs) 

^ ^^^^171- ;^1-B- e^-c^^ ^-g-* "S-^-^i, <a=^^]-7ll 7}mLs\7] ^^fl^^^ >^7l >^>ssl>;d^ >a-7l 
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^cf. Stb ^^l-^l-a^ O.ltfl^l lOOJ/cnf^ <^m^ll- ^^fe ^<^1 a>^3]5>cf. ^7] ^^f^q^s] 
<Hm^1^ 0.1J/aifol>a-<^l^ ^1-71 wV-i-^ ^^^l-uf, lOOJ/ciif* ^2|-^>^ 

^15^ ^(throughput ^<H>H &;^17> ^cf. 
<64> >^7l ^^>i^^ O.lvfl^l lOOmC/cnf^ ^^1 «>^2}s:>cf. ^7] 

lOOmC/cDf^ ^4^1-^ ^-f^ ^•a^^&l ^(throughput )ofl ^<H^i ^>il7l- 

<65> >a-7l SAHV^ tfl^l 100 ^£<^1>H ^^^>fe WV^^^l-^. ^7] 

<66> H 4a ^^1 £ 4d^ ^ 3 ^A1<^1<^1 efl^l^H ^^l-g-tb ^£^1 

<67> £ 4al- ^S^l-T^, 71:^(200) ^^1 efl^l^H 711^(300)* Sitb ^. ^1 1 

^]3L^ ^^IW. ^7l 7l:5!:(200)^ 'aajr^^ o.^ aV^^l ^^oflAi ^-g-£]^ l" 
Hl^el^^. -LVs^^. ^<^1H ^^s]^ ^VM-'^a ^ ^cf. 

<68> >a-7l s:>-¥- 7)1^.(300)^ U-^^7l# ^^^IS^ ^7] IS. 

^11- ^^^^1 ^. ^^7l 2^ S.^]^^ if-*>^ 7})^<a ^ ojtCf. 

<69> >^7] «j.^^7]= ^^^1^ icl-^ #^^1 1^-=^^ ^^^1^ 

HleflolB ^^^1^ ^7l ^^^15^- ^7l nilEl-H^eflolB ^^^^ ^^^<^1 cfl«fl 20 
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^M3.^^]]o]B. f^^^l* ^^^<H] tiilEl-s^BilolE 
^ ^^7] q-H^^ f^^^l^ ^^^1^ ^^^^] 20 xfl^^l 70wt%^ ^ 

^l^l^ ^^^^1^ m, n<^l 9X'=>]^^. "^^^ 0.3 ^fl^l 0.6^ ^^1 H>^3l*>i:f. 
<7i> ^7] 711 S ^^^^11- ^flS-^l^ (thermal acid 

generator), ?1 (cross- linker ) , Tfl^l:'^^;^! ^^]^^ 'Jd^sl^ *>M- ^1^^ t^"!^ if-^ 

<72> ^7] efl^^l^B ^1)^(300)^ 200 ^^1 lOOOnm^ £.ie>^ ^©1 h1-^^*>c1-. 

<73> >^V7l ;^1 1 ^elwflola^ 100 ^J^\^] 250°CSl ^ioflA^ ^^^>^ ^<5] I3>#2l3r>q-. 

<74> £ 451- ^^i^rVig, -^71 *>-^ efl^l^B 7ll^(300)<^l ^a>^o.^^ 3r>-^ efl^l^B 

#(under layer; 330)* ^^^tb^. ©H^H. ^7] 3ll^]^iH #(330) -^^il -^--r- sll^l^^B 

#(top layer; 400)-i: ^1 2 Hs^tiflolHl- -^^Itlr^. 

<75> >^V7i t}^ ^]7]^B. 7flS(300)<^l 2:Al-^o.S.>i*| ^^^-^^91^. -¥-'?^^>^. 

^7] «]ol olgfl nllEl-H^eflolB ^^^1 ^^-71 2S. ^^15]^ 

^ s^^^ o]:-§-(free radical reaction)* -^71 nflBl-H^EllolH f-^^l 

^1-71 S)-*!-^ 2^ S^lSl^ ^^^^1^ ZLSl 7'>s^^7l(carbonyl group) SE^ ^^^^ 

7Kcarboxyl group) ^^o] ^afl^sf ^X\6\] 7l-JiL(cross linking) ^o.^>i*|, ell^lriiH 
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#(330)# <^1^^. ifl^^ofl ov <^^j=^ ^0.5. <y-^^ ^iTl^ofl 

(330)^ ^ 9X^. 
<76> .^71 ^>i2-l'«d(UV) 2.^ ^^V'^JCe-beam)^ ^ Si^^. 

<77> >^7l ;^>iil>Jd^ 150 i^^l 180nm^ ^•='1 «>#^*>4-. t-]^ t3V^^§>7ll^ >^7] 

^>^1^^ 172nm^ s}-^* ^^^i^. -^J-^l O.H^^l lOOJ/cnf^ <^m^l# ^^1 

a>^^$>cf. ^7] 7}s]^o] oim;<l^ O.lJ/cBf'^l'S-^l^ ^7] ^-§-^ ^-^.^l^cil 2^^§>i4, 
lOOJ/caif^ ^-T-^ 51 %=( throughput 9X'=>]^^ ^^P} 

<78> ^7] ^7.}^^^ 0.1^^] lOOmC/cnf^ <^m^l« ^<^1 w>^^s>cV. ^>^1^^ ^-f 

sq- D>:5}.7MS. ^^-71 ^^>^fi1 oim:^!^ O.lmC/cufol^ol^ ^^-71 «a-^7l^c-|l ^^*>i4, 

lOOmC/cuf^ 2:5ij-§>^ ^'y^^el ^(throughput )<H1 ^o^a^ ^;*fl7> ^cf. 

<79> Aj-7] 2:A>s:>^ xfl^l 100 "CS^ ^^^>^ ^ o] wV^Zl^^Vcf. >^7l 

<8a> >^7l >a-^ 211^1 ^B.^(400)^ ^-B-^ ^^^^ >^fl^<^m ^^MZ 7>^«:> 

4. ^7l 3ll^l:iBf^(400)ol ^el^^ ^-R-^ ^ll^l^B. (chemically amplified 

resist)"?] ^-f , ^S.^^ 
(intermixing)Sl ^^^o] ^^Hl^cf. ZLZ]\^, -^7] e>-^ ell^l^nH f-^ 

<8i> -^7] ;H1 2 90 ifl^l ISOIC^I ^£oil>| ^o] wV^^l^l-cf. 
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<82> £ 4c* ^Ss^V'S, ^7] 5)1^1 >iH f^(400)# bc^ ^ wflol3(post exposure 

bake; PEB). ^-^i-^l-<^ efl^l^^B 2fl^(450)^ ^^^^^ *>-^2ll^l^:iH #(330)^ ii 

<83> ^7] h:.%-er ArF(193nni), F2(157nm), E-beam. X-^ ^^S)^ *>M-1- <5l-g-*><^ ^ 

<84> s. 4dl- #^^1-^, sfl^^l^H ^-(330)* ^± ^^2,v} Alzl-ofl o^^fl ^ 

'^V^o.^^M), ^7] sr>-^£)l;^l^E 31)^(350)^ ^^^^4 7l:a:(200)^ 
^^7] -a:^ ^-S-c>l^^z^-(reactive ion etch; RIE)<y ^o] wj-^^i^Vcf. 

^7] l-e1-^i^> ^2i-ofl >^7l Bll:^l>iH 3fl^(450)^ ^B]^^ ^>^><5l:^ 

(silicon oxide; SiOx)S. ^^figA-l ^7] t}^ sll^l-hH ^(330)<^1 cfl^fl ^ z^-t>>i^la.S. ^-g-tb^V 
. '^I'H^i, ^^7l ^>:«-efl;^l^H 3fl^(350)^ ^A^}^3.S. t}c^ 7)^(200)^ ^, <^11^^ 

^^1*><^ >a-7l ^ ^r}:^ efl;^l^H(450. 350)1- ^l^ltVcf. ^^-71 «^fl^^ oj-g-^ oii^*^ ^ 

<85> o]^>, ^ ^v^sl o]tfl» ^7] ^^<^l(example)* t^uy^ t}7]B] ^^c^]^ 

^ ^^^^ o]tm §7] 7^"^ ^, ^ ^^^<^1 ^^^M oHcf. 

<86> *>7l ^^<^1 1 ifl^l 5 ^ wliHoll 1 ifl^l 5^ ^ ^^S^ ^] 1 ^Alc^loll olf^f^ 

<87> <^^o|l 1> 
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20wt%S ^^*><^ ell^l^^^B ^7] Bll^l^B 71]^* 

ev 7]:^ >^o11 200nm^ ^'flS £.3L*>J1, 200 "C^l ^S.^. ^] 1 H.elwflolHl- ^^l*>5iT=l-. ^^71 

efl^l^H 4S.<=>\] 2}-^ 172nm^ ^V^l-Jd^ lOJ/ciif^ <^m^l^ ^^}t}c^ t}^ 

E^l^lifiB ^^^«^>5|i=f. ^-^^ SBX 4102K(JSRA»« S. 

i*>Jl 110°Cfil ^] 2 HS]aflo]3.» ^Alar>^cf. >^V7l £5.^ >8-^ ell^^l^^B* 5^-^ 

193nm^ ^^Id^ eflo];^-!^ ic^, tifl<^la(PEB). ^^^><==^ ^7] ^-^ ^flE^^tb 

<89> <^^c^l 2> 

<90> >^7l t^lEfHlsflolH ^-^^l* ^7] hz.^^ ^^^]^ ^7] ^M3.^1i{]o]^ ^^^1^ ^ 

30wt%S. ^-^^l-*^ ^1^1 711^1- ^^tiltb ^I5t]*>:il^ ^^c^l 12)- 

<91> <^^oll 3> 

<92> >^7l nl]BfHl5l]olB f-^^ll- ^7] i^-i:^ ^^^l^q- ^1-71 T^lEfH^eflolB ^^^1^^ ^ 

^^ofl cflSfl 40wt%S. ^^^c^ 5^1 ^l^m :^1]JL* ^tiltl- ^lsq«:>Jl^ 134^*^ 

<93> <^^<^1 4> 
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<94> ^7] Dfl El-am ell f^^^l* ^7] ^7] ^M3.^^o]^ ^ 

^^oll cfl«l] 50wt%^ *>-^ efl^lriiB ^11^» ^tJltV ^1^^>J1^ ^^c^l 14 -^-^ 

<95> <^^c^l 5> 

<96> ^7] Ti\M3.%^]o]B. f^^^m ^71 i^l-e^ ^^^l^]- ^7] PllE)-a.mell<5lB. f^^^l^l ^ 

<97> <H]51<:^1 1 tfl;^l 5> 

<98> tiliii<=^l 1 5^ e>-^ ell^l^H ;^1]^<^1 172nm2] ;<>s.iai^ sa>^1-^1 ;^1 

<99> >^7l 1 vfl;^l 5 ^ ^7l B]3n.ci\] 1 ifl^l 5 9X'=>\^^ 7]%^<^ ^7] Efl^l 

;^BS.* ^ ^]^]^^^ ^^^l^(k)* 193nm s)-^*^ ^0)1^1 ^^*> 

al. ^71 7^^ ^^^}^ SZ^^i ^7l efl^l^B^] ^ ^ 

H M-^^fl^t^. S 1^ PMA21 wt%fe icl-s^- ^-t^ls]- nilB)-Hm2^1c>lH ^^^ISl ^^^^] cfl^ 

<100> [SI] 





PMA^ wt* 












(A/min) 












^^•^1 l/H|Hol| 1 


20 


0.3 


500 


650 


^^o^l 2/B|Jil<^| 2 


30 


0.27 


520 


670 


^m<^ 3/ai5loJI 3 


40 


0.23 


530 


690 


^^"^1 4/u|3lcm 4 


50 


0.21 


560 


700 


5/o|iao4| 5 


70 


0.1 


600 


800 
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<ioi> ^7] S. 1^ ^S^>^. 193nin^ ^^<^^oflAi 0.3ol*}-S] ^:f7Jl^(k)l- '^71 ^SflAi^ 

i^^eJ-j!]. DflE^-H^efl^^lH ^1-^1^ DilBfa-leflolH ^^^]^ wt%^ 20wt% ^]^^ 

^'^^<^1 ^^-^^S. 600A/min<5l*l-fil >^z^-^£.* ^ii*>7l ^7] BflEf 

SleflolB ^^^1^ 70wt% ol^].olo^o> ^ o;it:f. ^^^^ . ^7] DllB)-a.€5llolB. f^^^l 

^ DflEj-a^^lolB ^^^12] ^^■^<^1 cflefl 20 vfl;^l 70wt%^ ^<^1 w>#3)B:>cf. 

<102> 5Et}-, s^l^^l^H ;«ll^o11 4^ 172nin^ ^>^1^^ 2:A>^ ^^<^1^ ^-f^ ^V^-Jd^ 

<103> §>7l 6 tfl^l 9 ^ v]M<^] 6 i^^l 9^ ^ ^^2^ >|] 2 ^Alc^lofl oj-s. o]^^ eil;^l 

<104> <^^c.ll 6> 

<105> m 

>^7] ^-^^ 30_s. S.^]S\^ ^^^^1^1 m. nofl ^<H>H, 0.3^ 
efl^l^H ^til^rl-o^cf. >^7l t}^ efl^l^iB ^sl-^ 7]^ >a-<Hl 200nmSl 

■^^^IS. 3£i*>Jl. 150t:^ ^-£S 1 H5:i«fl<^la.l- ^^l^V^^f. ^7] hIIo]^.^ 3:>«- 
B. ^fl^ofl 172ninSl ;^>5^1'«d^ 5J/cDf^ "^IM^lS. 2:A>T5l-oi efl^^l^H ^'^^^V 

o^cf. ojoiAl, -Mel^ol f-B-€ SBX 4102K(JSR>^]-)1- £5L*>Ji llOt:^ ^£5. 

^1 2 SelaflolHl- ^^l^V^nf. ^i-7l ell^l^Bl- 4^ 193ninS] <5ljA]t>l z]]o]7]s. 
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<106> <^^<^1 7> 

<107> m 



<108> <'^^<^1 8> 

<109> m 



<110> <^^<:il 9> 

<111> m 



<ii2> <a]JiLc^l 6 9> 

<ii3> 6 ^^1 9^ 3^1-:^ ell^lcr^iB ^^S.^] 172nmS] ^V^^^ ^1 

<ii4> ^7] ^^c^] 6 ifl^l 9 ^ a] Jul oil 6 vfl^l 9 ^<H>H, >^«H1 sll 

^l^B ^cflsi- S5.fl- ^ ^^7] ^}:^ ell^l^im ;^flS^ ^^>^1^(k)l- 193nm 3i|-:3-<:§ ^oflA-^ 
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<115> is. 2] 





m 






^£ 




m-k-n 




( A/min) 












^m^] 6/«|S<^| 6 


0.3 


0.31 


510 


630 


^^<^| 7/H|Iilc^| 7 


0.4 


0.22 


530 


660 


-^^<^l 8/«|51o^] 8 


0.5 


0.15 


560 


750 


-M^ofl 9/H|51<^I 9 


0.6 


0.11 


580 


780 



<ii6> >a-7l S. 2 ^S^V^, 193nm^ 5^^<:g ^ 0.3«:>1*>^ ^^/^ln^(k)l- ^7] ^«fl>H^ 

efl>^l>iHS^ sfl^ ^^o] ^z]-^;£oi 600A/minol?r>o] aiz]-^^.^ ^:a.^>7l 

^7l -sr;^^ 0.6ol§Ho> o\. ^ oj^cf n}-e|-Ai, >^7l 0.3 0.6^ 

<117> 5l];^l^H ^fl^ofl 2}-^ 172nm2l ^>i^]^^ S^Vtl: ^^<^1^ ^-f^ ^V^-ti^ 

2:^>*H tilJ57ojls^ ;g-foll cfl^ ^>-^ ell^l^iHSl <i^zj-^£7> ^ 20vfl^1 25%^S. i=:^;?^ 

^^7il^(k)« ^ SX^. ^7] 7)15. 2E^ ^7] ^#^^1 7flSoll 
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[^i^*c^ 11 

(methacrylate polymer )# -^^(blentD^Vjl, 



r H R2 1 




Ri^ sl-^l-, ^^^71- lifl;^l 10^ ^^^71- 1 xfl^^l 15^1 >^1«J-^^^ 

^ih. ^±^7} 1 iflxl 15^ <ts#, ^4i^7V 1 xflx] 15^ 5^-;g., ^db^7> 1 15^1 oilEfl 

= ^:^^7l- 1 vfl^l 15S] ^>2^AlA).ol:il, till^7lolji, iQ ifl^] 500 

21 
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31 



^1 2 9X<=>]^]. 



^7] h^^^ ^^^Ifi}- >a-7l TJilEl-^^EflolH ^^^ofl ^C>lAi. 



tfl«fl 20 tfl^^l 70wt%S ^^^>^ sIl^l^H^ ^V-f efl^l^H 

51 
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^7] ^<Hl^i, 

^db^7> 1 xfl^l 15S1 <y:S#, ^41^71- 1 15^ 5^;g-. ^^^7> 1 xfl^^l 15^1 oflEfl 

^^^]<^lal, m, 10 500 ^}o]S] ^^ojcf. 

6] 



H H 

I I 



H 












n 


— 



H 

■ / 1 
-C— C 

H >=0 

o 

I 

Ri 

^7l ^^^oflAi, 

Rl^ ^^^7> ixfl^l lOtl ^^^7} 1 vfl^l 1551 

^:ii^7> 1 vflx^l 15S1 ^di^7l- 1 tfl;^] IS^^ , ^^^7} 1 ifl^] 15^ c\]t]] 

s JE^ €^^71- 1 uH^^l 1521 ^>e4A]A]:o]j7. ol]^ 7)0^7, R3^ ^j-o] 
^^^l7l. SEfe «.l-olJl. m, 10 ifl^l 500 >^}o]9] :^^o]x^_ 
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[^^*ch 71 

^1 6 %H1 Xi^^i, 
^7] m, nofl ^<H>H. 



8] 

^1 1 SE^ ^1 5 «J-<^1 Si<H>^1. 

;cflS >^7l 5t^*>^ ^^llsL^ 

<iA> ^ ^5 ;^ll(t hernial acid generator). 3.S.^ ^7^( cross- linker), ^I'^^-^^^l ^<Hl>H 

91 

^1 1 ;*fl 5 «J-<^1 9X^>^^, 

^V^l^CUV) ^:^>»?J(e-beain)<?l o]^^ 5:}-^ 

101 

150 ^:^] ISOnmSl s^;^-^ o]^^ sr>-^ efl;^!^:^ 
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[^^*<h 11] 

^1 10 Slol^i, 

172nmSl s)-:^^ 0]^%^ ^]^]^^$] *>-^ ell^^liS. f^^l ^^^^j-'^. 

{^^^^ 121 

o.itfl^l looj/ciif^ <Hm^l» ^^l^f- 511^1 ^V-^ ^'^^^o^'^. 

13] 

O.li-H^l lOOmC/cuf^ <^m^ll- efl^l^iiB ^^i'^^'U. 

14] 

^ol-7l 1]* SAf^V^ 

^^1 lOOrsI ^£oilA] ^^*>^ 01^^ ^l^l^BSl *>-^ ^A^«j-^. 
151 

^1 14 -^^c^] 9X<=>]^^, 
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11 



11 



•*7l 71^ 3Li 



13 



15 



[-£ 21 




0 a^>^jf> <b'^^ji?>^<C^TpfH'J^'I0^^^^ 

31 



T 



21 



-23 



■25 
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4a] 



[£ 4b] 




300 

200 



400 
330 

200 



is. 4c] 




4d] 



450 
350 

200 
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